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ABSTRACT 

The purpose of this study was to analyze physics 
instruction in West Germany, Austria, and German- speaking Switzerland 
at levels comparable to junior colleges in the United states, and to 
compare this with the physics instruction offered at Jackson 
Community College (Jackson, Michigan) . The investigator spent four 
months interviewing faculty and students in the various types of high 
schools, engineering colleges, and universities in the three 
countries. His findings are reported under three headings: Students, 
Curriculum, and Evaluation. The first section summarizes the 
distribution of sex, age and socioeconomic status of the students, 
average class loads, admission and graduation ratios, and the sizes 
of the various institutions. The second section compares the level, 
rigidity and objectives of the physics curricula, the methods of 
conducting classes, and the associated mathematical requirements. The 
third section covers the examination requirements and procedures for 
admission and graduation at the different levels. A large part of the 
paper is then devoted to an interpretation of these findings and a 
comparison with physics education in junior colleges in the United 
States. (MM) 
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A STUDY OF JUNIOR COLLEGE LEVEL PHYSICS 
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The purpose of the study was to analyse physics 
Instruction In the German speaking countries of West Germanyp 
AustrlSp and German speaking Swlteerland at educational 
institutions tht* offered Instruction at a level comparable 
to that found in the Junior colleges of the United States* 
This analysis of German physics teaching was then compared 
to the physics Instruction offered at Jackson Conomunlty 

I 

College, Thus, the Jackson Community College physics 
progrsm served as the basis of reference for the study. It 
was felt that by making such a comparison there would be 
Information, insight, techniques, programs, and other 
possible facets of physics Instruction In German speaking 
Europe that could be of value to Jackson Community College. 

It must be recognised that there Is no existing 
educational Institution that Is the exact equivalent of the 
United States Junior college. Therefore, It was necessary 
to Investigate physics Instruction at a variety of educational 
institutions that served students In the approximate age 
range as found In the Junior college. Also, the combination 
of objectives from these various European Institutions was 
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compared to that found at the Junior college level* To 
establish a basis for comparison^ a spectrum of institutions 
was studied. Included were general universities and 
technical universities. Also visited were the various 
types of Gvnmasien found in the three countries, the 
engineering colleges, and special institutions thiit 
provided high school programs for adults. The latter were 
Kollege of West Germany. 

The time period from January 21, 1969, to May l5w 1969, 
was spent visiting educational institutions, ministries of 
education, and related enterprises In the three countries 
of West Germany, Austria, and German speaking Switzerland. 
The geographical locations of the cities In the three 
countries visited were within a circle of 150 miles radius 
with Munich, West Germany, at the center. The only city 
outside this circle was Vienna, Austria, which was located 
approximately 2$0 miles east of Munich. Table 1 Indicates 
the various components which contributed to the study as 
to institutional type and location. 

The procedure for gathering the information desired 
usually included a series of visitations which provided an 
opportunity to talk to students, faculty, administrators, 
and to spend time attending physics classes and laboratories. 
To fornallze the interview process, a questionnaire was 
fi^veloped which included the following major topic headings! 

A. Basle data on Institution as to size, type, 
location, etc. 
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Int.ervicv/ees 

C* Gentrfti descriptive data on students and 
school calendar 

D, Institutional objectives 

E, Relationship of school to environment 

F, Teaching staff 

G, Student input 

H, Completion data 

I , Curriculum 

J, Pedagogical techniques 
K« Evaluation 

L, Mathematics related to physics programs 

M, Key physical principles - when and where 
introduced 

N, Look to the future 

O, General comments based upon observations 
This same questionnaire was completed for Jackson 

Community College and thus served as the basis for comparison 
The above que'^tlonnalre Items were organized under three 
major topic headings! Students, Curriculum, and Evaluation 
with data^f Indingsyand conclusions arranged In that order. 

Not all of the data collected were utilized In this 
particular study. 

Space does not permit the Inclusion of the data under 
the categories of Students, Curriculum, aind Evaluation for 
each Institutional type In each of the countries t but I 
will Include the criteria for comparison of the level of 



sophistication of physics programs under Curriculum, These 
were topics often covered In the first-year physics courses 
at United States colleges and unlvers Itles, but not usually 
covered In the typical United States high school physics 

course. The topics were? 

1, Kinematics and dynamics using the calculus 

2, Maxwe 1 1 * 8 distribution and the kinetic theory 
of gases 

3, Mathematical treatment of the magnetic effects 
of current flow 

1^, Fresnel and Fraunhofer diffraction 

5, Special .theory of relativity 

6, Introduction to quantum mechanics 



Summary of tlu) Findings 



Studentg 

Ti%ere w«re many aimilarities among the pcpulationa 
of tha ^3>iasien of the three European countriee. Male 
studer.te outnunhered fenunXes by store than two to one. 

Iho majority of the European Gytnnaeium etudento came 
from middle to upper-middle class famiXlee. Students 
attended classes in the amnin^s and eniJy afternoon 
hours over a ^ttlx-'day vreek«, with weekly class loadtt of 
from thirty to forty contact hours. Over 90 per cent 
of all students who applied to the various Gymnasion 
were admitted. Moat g^mnaaium students planned to con- 
tinue their aducatlona at universities or Hochachulen . 
Approximately 30 to 40 per rent of all atiidants who 
enrolled in Gy inn alien eucoeas fully completed. Those who 
covoplated constituted only 6 to 9 per cent of the total 
eighteen to twenty-year-old age group. 

Tl*e European uni vert 1 ties and T^schniacne Hoch- 
sciiulen studied wore small by United States btandards# 



srati^^inig in Kico £xxm S|00p to 10 7 000 8 tud«nt». The onl^r 
exception ^wn Nunioh ifniveralMy with 2SrOOO itudents. It 
wax the Xargeet university in Vent GSemanyr Austria* or 
Switserlandt Approxinately ( per cent of the total uni- 
versity student populations vere enrolled in the begin- 
ning physios seguences* Twenty to 25 per* cent of the 
total Technlsche Hochschule student bodies were .enrolled 
in the beginning phyeics sequences. All Gynnasixim grad- 
uates were eligible to enroll in any university of Hoch - 
schule . The sooio-eoonomir backgrounds of the university 
Hoohadiule Btw/ients were sinilar to the Gymnasium 
students* with very few students coming from working class 
and lower^middle class families. Apprcximately 70 per 
cent of all students enrolled in beginning physics 
sequences usucoessfully oospleted them. University and 
Hochschule students carried %reekly class loads of from 
twenty to thirty contact hours. 

Virtually all of the students at the engineering 
colleges were male* and all took some physics as a part 
of their vario\as technical curricula. Students carried 
class loads of from thirty to forty-five contact hours 
spread over a six-day week. Only 50 per cent of all stu- 
dents who applied were admitted. In West Germany and 
Switserlandr a student must have completed some secondary 
education plus some %rox^ experience or . apprenticeship 
to upply for adadsaion. Applying students ranged from 
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eighteen to twonty^fow? yw4ir« of \ige» Studonite who applied 
to the Austrian Hohere after 

a total of eight years of el«»manturj» and socondar:^ edu- 
cation. Thus, they were adiftitted at fourteen to sixteen 
years of age. Mo»t of the etuUnr.ts at all of the engi- 
neering colleges cane from working cliiis and lower-middle 
class families. Approximately 60 per cent of all stu- 
dents who were enrolled successfully completed their 
respective programs. 

The Kollege were found only in l?est Germany and 
enrolled students who %roro older than the Gymnasium stu- 
dents in comparable prograsis. All Kolleg students took 
physics as a part of their respective curricula. Male 
students outnumbeired female students by more than three 
to one. Students were enrolled for twenty contact hours 
per week in the evening programs and up to thirty-five 
contact hours In the day programs. The evening Kollege 
had three-year programs and paralleled the last three 
years of the Gymnaolum . The day Kollege compressed the 
three-year GyinnaiC *jj m programs into two and one-half years. 
Only 10 to 30 per cent of the students who applied to the 
Kollege were admitted. Over half of the students were 
interested in pursuing the vocations of engineering and 
teaching. Approximately 50 per cent of the students who 
began the Xol lags completed the jOaitur successfully. 

8 



!4oBt of the phyuici »tudon>yi Jackaon Coronunity 
College were between the ag#a of oiightcen and twenty ~one. 

I4en outnumbered woman three tO' cne» Students who were 
enrolled in beginning physlce ecqxmncoe had class loads 
averaging fifteen contact hours per week spread o^«»r a 
five-day week. Most of the students came from lo^*er- 
middle to middle class families. Over 70 per cent of all 
students enrolled in physics classes completed thorn suc- 
cessfully. 

Curriculum 

There were only two basic types of physics curricula 
for all of the types of Gvmnasien in West Germany, Austria, 
and Switserland. Thera was the mathematics and science 
curriculum; and there was a common physics curriculum for 
the modem language, clasaical language, economics, and 
fine arts Gvianasien . Regardless of curriculum, all stu- 
dents took physics for several years. The mathematics 
and science students had physics for a greater number of 
class meetings per week, for more years than the students 
at the other Qymnasien , and pursued topics to greater 
depth. All of the Gymnasium students were required to 
take mathematics through calculus. The mathematics and 
science students had calculus through transcendental 
functions while the other Gymnasium students had calculus 
only through algebraic functions. None of the students 
were exposed to dlffersntlal equations. The 



physios olssscs woits ski<a 11« ue’iatXly ui\der thirty stude.its 
but conduotsd ss Icoturs'-deiAonstrictions • Most of the 
tgyanasln followed f»lrly course outlines with 

little roo« for fleylbility on the part of the instructor. 
There was a good deal of inter chiuige between students 
and teaching staffs in the classioca\ V&v of the Gyro- 
nesien had libraries » and those which did rarely had 
physics students using then. The West Gerinan Kollege 
offered the sane basic curricula as did the West German 
gymnasicn . 

The universities and Technischc Hochschulen 
started their physics courses below the level of the 
final Gynnailun physics but quickly accelerated to a 
store sophisticated level. The university and Technische 
Hoohschule physics usually required calculus and differ- 
ential equations as pre-requisites. This was accomplished 
in some cases by delaying the start of the beginning 
physics sequence until the student's second or third 
seaester. ill of the beginning physics lecture sequences 
had associated laboratories. When students at the uni- 
versities began the physios lecture courses during their 
first senester, the beginning of the laboratory was often 
delayed ah least ons semester. The Technische Hochsdiulen 
did not allow students to begin their physios until the 
second or third sesester and then ran 1 
in phase with the Icctur^e pbr;^ The 









dQBonstratloDi pa.cfonaed in th« lectur^i clnaaes tlie 
univ«rflititt8 and TecJ>ni8ch*f llociAa ahuXen w«ra wry dra- 

m m^mt ■■ ujju ^mm»m x 

matic and required vaet quantities of tlaie and effort 
to set up. These denonetratloni utliir.ed great quanti- 
ties of highly epeciallzed equipissnt. Lecture classes 
were large and very fomaliy conducted. TextbooJcs were 
rarely used# end the lecturing professor’s notes con- 
stituted the basic written sMterial for the course. 

Physics laboratories had enrollnsnts of under twenty 
students and were conducted by junior professors and 
graduate students. 

There were aany eiodlaritiee esiong all of the 
engineering colleges in the three European countries, 
especially between the West Gaman Polvtechnihuip and the 
Swiss TechniXue . The Polvtechnikua and Technikum served 
the same age gro^, had the sans entrance requirenents , 
offered the sans tedmical curricula, and required the 
Basis anount and Isvel of phyaics in these curricula. 

The Austrian Hohere L ahranstalt was different in terms 
of the younger age group it served, its five-year rather 
than three-year prograas. Its different entrance require- 
sents, its granting of the Mature , and the fact that its 
graduates did not receive an engineering title upon grad- 
uation. The Hohere Lehranetalten were similar to their 
West Goimsus and Swiss ccimterparts in terms of the type 
of engineering programs offered, the amount of physics 



required in aorre*iKm<iiriq cttrri«3wle/ ^v»d the rt'jphietication 
of the physics tau^t In viriourt 6tn|ineerinv currif:u3.s* 

The sophiaticstion of 'the phyulcs taught toprox±n>^tBd 
that found in the sathesattc* und wcdt^noe tSyamasien of 
all three countries* The iAath»iMaiicM eneountered by the 
students at the engineering colleges usually included 
soae differential equations r but this was taken after 
coBi^leting the physics portion of tlieir total curriculum# 
so it provided little help* The physics was taught in 
lecture classes that did not exceed forty-five students. 
Considerable use of desonstrations , filss# closed-circuit 
television r and oonputers was found at all of the engi- 
neering colleges. All of the physics progrens had asso- 
ciated laboratories* Tha application of phyaical prin- 
ciples to the various engineering specialties was an 
inportant thewa throughout the varioua engineering 
epecialties was an inportant these throughout the varioua 
physica sequences. While libraries existed in all of the 
engineering colleges, physica atudents did hot utilise 
them to any great extant but rather used lecture notes , 
textbooks, and laboratory auiterials to fulfill their 
claea obligations. 

There were four na|)or divisions within the physics 
offerings at Jad^son Coaenmlty Oollegs. The divisions 
wtre the general education couraes , college -parallel 
courses, the terslnal-technlcal course, ar.d the 



continuing urlucAta'^n sourntii, X kxucfent elected the 
respactive course dapanding upi?n his vocetional objac- 
tivas and whether or not the studlvnit jpoeaessed the mathe- 
matics background that the course required for his e^AJCol- 
Inent. The sophistication of the beginning physics 
sequences varied significantly among ihe general edu- 
cation, college parallel, and terminal-technical courses. 
Again, this level of sophistication was more dependent 
upon the mathematical bacJcground of the students admitted 
than whether or not the student had had any physics pre- 
viously. These methemetice pre-requisitee varied from 
one year of hi^ echool algebra for one of the general 
education courses to one year of calculus for the Uni- 
versity Phyaice aequenoe. All of the beginning physics 
sequences had associated Isboratoriee • Iiscture classee 
varied in size from ten to thirty-five students. There 
was great emphasis placed upon class recitation, problem 
solving, use of the textbook, aiAd audio- visual materials 
in the classes. DesK^nstrations were performed infre- 
quently. Physical facilities were excellent, and the 
physics departmsnt possessed a great quantity of demon- 
stration and laboratory equipment. Library facilities 
were good but rarely used by beginning physics students. 

Bvaluation 

The Gyanasien in the three European countries 
required written and oral examinations from all prospective 



atudentt. In IKi4t Gamnny «kuJ Jioatria, thmw exaadttationa 
ware in the areas of <Mthe4witicr. end Gamm. In Geman 
speaking Switaerland, the vritten and oral examinations 
in mathenatlos f Ganaan# and X’rcnch. Km indicated 
in Chapter IV# over 90 per cunt of all studonts who 
applied were admitted. All of the physi cs programs at 
^0 various Gvmnasien in the thjve countries had periodic 
examinations and were assigned grades, 'fheae grades were 
unofficial in the sense that graduation from the gym- 
nasium was recognised only after the final comprehensive 
examination wea euccessfully coa^leted. Thie comprehen- 
aive exasdnation or aaturity examination was called the 
AbituTf the Mature# or the Matur in West Germany » Austria# 
and Switsarland respectively* Although all West German 
Gysmasium students were required to take physics# not all 
were regulsed to be exasdned in physics in their final 
examinations. Only tha Hast German mathematics and science 
Gymnasium studants were raquired to be examined in physics. 
The students at the other types of Gymnasien could elect 
physics as one o£ thair optional examination topics, but 
very few did. Physics was an optional Mature examination 
topic in Attstrie. All Swiss Gymnaaium students were 
required to take the written teat in physics and could 
elect the oral part of the physics eximination 1 f they 
desired. Those West Oermmn and Austrian students who 
did not writs a oosprehenslvs examination in physics 



•till att«nd«d G^fwnt MLttTL U\nt had •ir«t*»yi oi grading that 
raguirad aenittar and a)inaal yxadaii and a studant had 
to maintain aatialaciory ptograas in all subjacts, includ- 
ing phyaics# in ordar to ba pronotod to the next clasa 
and eventually baooaa eligible to graduate. The West Ger- 
aan Abitur required written taatt in four aubjacta plus 
oral teata in three more. The written aubjecta were Ger- 
m'jn, natheauitica I and two more aubjecta conaiatant with 
the atudent*a oouraa of atu4f. The Aua'trian Mature had 
written and oral teata in aeven aubject areaa. Theae 
areaa were Genaan# nathenatica , and fi^w additional aub- 
jeota depending upon the particular course of study. The 
Swiss Matur tested all atudents in eleven different sub- 
ject areas. All students %rere tested in the areas of 
German, French, history, geography, mathematics, physics, 
dtemiatry, biology, free-hand drawing, plus two additional 
topic areas dependent upon curriculum choice. The Matur 
examined students orally, in writing, or a combination 
of both according to a coaq^licated pattern which was a 
function of the student's curriculum and student choice 
of test subjects. 

The West Genaan Kollege followed the same exami- 
nation procedures in its physics courses' and in the Abitur 
as the West Gorman Gymnaa ien. There were some variations 
in admission listing since the students were admitted 
assuming more advanosd cdhcetional backgrounds. Znstaad 
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of testing In only Geruan and mathenutics# the prospective 
Kolleq student was tested in tho areas ol (German ^ mathe" 
matlcs, and English. 

The major requirement, for admission to a university 
or Hochschule was possession of the A bitur , the Mature , or 
the Matur , Admission to specific beginning physics 
sequences wsui independent of previous success in physics 
or nathenatics. Very few of the universities emd Tech- 
nische Ho^schulen had any evaluation conducted during 
or at the conclusion of their beginning physics sequences. 
The institutions relied on coaprehensive oxaainations at 
the end of two to three years called Vor-Diplom examina- 
tions which included seme physics as a part of the total 
test battery. The Vor-niplom was an intermediate exami- 
nation which was followed by the Diplon examination after 
an additional three to four years of university or Tech- 
nische Hochschule study. These institutions were commit- 
ted to the concept of coaprehensive testing as the sole 
criterion for determining student progress. 

The engineering colleges operated on a signifi- 
cantly different basis from the Gywnasien , uni versities r 
and Technische Hochschulen . The tfest German Polytechnikum 
had entrance exasdnations in the areas of physics# mathe- 
aiaticsr mschanical drawing, English, and German. The 
Austrian Hohere Lehranstalten tested prospective students 
in the areas of mathematics, German, and general intelli- 
gence. The Swiss Technikum tested their prospective 
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students In th» area* o£ Gtman, muthamatici , and tech- 
nical drifting. All of tha Imititutiona hid pexlodic 
exaninatlont # and grades were aailgnod for the phyoica 
oouraea nqulred of all atndents. These grades were 
used for deteneining general progiaisa but did not con- 
stitute tha criteria for cospXetion of the total prograxna. 
In all caias successful oospletlon was determined by com- 
prehensive examination. In the west German Polytechnilua* 
there was a major Intermediate comprehensive examination 
administered at the end of the student's third semester, 
fhe final cosprehensive examination# called the ingenieur- 
prgfunq # was administered at the end of the sixth semester. 
Both examinations contained physics as one of the exasd- 
nation topics. The situation was very similar at the 
Swiss Technikum . The intermediate comprehensive exami- 
nations came at tha end of the fourth semester# and tha 
final battery was adminietered at the conclusion of the 
student's sixth sosmster. The Austrian Hohara Lehrw- 
etalten followad a pattern that closely paralleled the 
Gymnaaien of tha three European countries, Thera were 
no intenasdiate comprehensive examinations# just indi- 
vidual course grades to determine satisfactory progress. 

At the conclusion of the final, year# all students wrote 
the sams Mature that was written by Austrian Gymnaaiiam 
students. The Hohere Lahranstalt students took oral 
and written tests in mathssntios# German# English# 
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deif/riptive gsoueuzy,! plus throe nore electlvs subjacts. 
Phytlca was one of these fjib5<*cts eod weui often choaan 
by Hohere Lehranstalt atudei^ts. 

There %rere no entrance enaai^natlons at Jackson 
Comnunity College* A test batteiy was administered to 
all entering freshaen which tms uaed by the coxmsellng 
staff to assist the students in course ^md vocational 
selection. It tested students in the areas of natural 
science r mathematics » English, atnd social science. In 
all physics courses and sequences, there were a variety 
of evaluation processes. Periodic examinations, labora- 
tory reports, problen sets, and short quiszes were co!ti- 
bined to yield a final semester grade for each student. 
This grade became a part of the student's permanent 
record. There were no comprehennive examinations con- 
parable to those found in all European educational insti- 
tutions. The credit hour system waa the sole basis for 
determining student progress in a course of study. 

Conclusions 

Probably the moat significant implication of this 
total stud^ was that it provided a cosparlson of physics 
instruction in corresponding European educational insti- 
tutions, a comparison that had not as yet appeared in 
any of the German or English language literature. In 
fact, there was vary little desc:riptivo writing about any 




of the iniitruction in the types of iiistltutions studied. 
Jackson Community College served only as a familiar and 
convenient reference point to anchor the entire study. 

There was a great deal of similarity among com- 
parable institutions in the three Curopesn countries, 
more than could be attributed to the common language 
utilized throughout. With some notable exceptions, the 
various institutions served the same socio-economic 
classes with the same curricula and did this in the 
same general physical settings with approximately the 
same dogmatic attitudes from the teaching staffs and the 
rigid bureaucracy found in the state and federal minis- 
tries of education. The notable exceptions to the above 
generalisations were cited previously and included the 
degree of flexibility found in soiae Swiss institutions 
with their less rigid teaching staffs. Another 
exception to this rigid pattern was found in the engi- 
neering colleges of the three European countries. Their 
pragmatism was in sharp contrast to the authoritarian atti- 
tude of the other institutions and more closely paralleled 
the general situation observed at Jackson Community College 

Students 

One of the most significant conclusions related to 
the fact that all Gymnasium students took several years of 
physics and that physics occupied a greeter part of the 
student programs than either biology or chemistry. This 



was true in eXl thitie Euxojti>een countries. As exacted, 
all students at the engineering colleges and Technische 
Hochs Chilian took physics, while only some of the general 
university students found physics in their curricula. 

In that sense the latter students were similar to the 
students at Jackson Cosnunity Collage. 

Zt was noted that the Gymnasien in all three 
European countries were fairly exclusive institutions 
since only some 20 per cent of the potential entering 
students found themselves enrolling. The fact that only 
€ to 8 per cent of that total age group successfully com~ 
plated the Gymnasien sisant that a very small percentage 
of the youth was qualified to continue its education at 
the universities. This was in sharp contrast to the 
percentage of students who graduated from high school and 
were eligible to enroll at Jaokson Cosmiunity College. A 
percentage many times in excess of 6 . to 8 per cent of the 
age group graduated from Jackson County high schools and 

was eligible to enroll at Jaokson Consiunity College with 

» 

its "open^oor” policy. 

Zt has been pointed out that most of the students 
at these European Gymnasien ahd universities appeared to 
come from middle to isppmr^mid^lm class families while 
the students at Jackson Community College came mostly 
from lower-stiddle to middle class families. This appeared 
to reflect the fact that higher education was somewhat 
more available in the Jackson area and desired by a wider 



rang* of tht population o|>octru». atudente at the 

engineering oollegea carae txonk the lowar-itilddle claaaea i 
and although they i«era virtually all male students# they 
appeared to be very comparnble to the socio'-economic level 
of the male student population at Jackson Connunity Col-- 
lege. Similarities between the West Ck»rxnan Kolleg stu- 
dents and Jackson Connunity College students were very 
noticeable also. They were similar in socio-eoonomio 
background and vocational interests. The student popu- 
lations at the Technische Kochschulen and universities 
were virtually the sane as found at the Gynnasien since 
they provided the only route to higher education and in 
fact appeared to be the sole reason for their existence. 

Curriculum 

Some of the most impressive characteristics of 
the total European physics programs included the strong 
commitment to physics as the most significant part of 
the required natural science programs. This showed up 
in enrollment statistics# especially at the gymnasium 
level. More students were enrolled each year in physics 
than in biology or chesdstry. This was not true in 
American hi^ schools or institutions of hi^er education. 
An exception was noted at Jackson Coinnunity College. 

There were more students enroll *d in physics each year 
than in chemistry# but btol6^:^ l->d a higher enrollment 
than physics and cliaaiistry cc^ined. 



At thi.a point soMathing ntuit be eeid about the 
equivalency of the Gycmaeit uo education to Amarlcan edu- 
cation. Certainly, the Gymnuel uri graduates from west 
Germany, Austria, and Switzerland were well above the 
level of most Aieerican high school graduates lu terms of 
exposure to languages, science, mathematics,' social 
sciences, and humanities. The fact that most West Carman 
universities did not admit American transfer students to 
enter as first-year students until they had completed two 
years of Anerlcaun higher education did not appear to be 
unreasonable • 

Based upon the observations and the results of the 
interviews, sosw conclusions can be drawn regarding the 
level of physice instruction assong the various Institutions 
in the three European countries ooapared to Jackson Com- 
munity College. The general level of Gymnasium physics 
Instruction was higher in Austria than in either Waot 
Germany or Switzerland when sissllar Giymnasiuni wera 

oonpared. This was not anticipated since the Austrian 
gyanasiure was only eight years In length compared to nine 
years in west Gemany and eight and one-half years in 
Switzerland, in all three oountriss the science and mathe- 
■ntics Gymnasien had mors rigorous physics progranu than 
at the other Gymnasium types. The most sophisticated Gym- 
naaium physics closely paralleled tlia College Physics 
esquenoe at Jaokaon Comnunlty Co.Usgs, whl^A wao tdjeon 



by non-acienco majors ond had n uiathexnatxca prorequisite 
of trigononatzy. The Univcriity Physics sequence at Jack- 
son Community College was above Uie level of any Gyronasium 
physics encountered. This was unusual when one considered 
the number of years these Cynnaaium students were exposed 
to physics. It was felt also that with the selection 
process that took place, the gcmeral intellectual sophis- 
tication of the Gymnasium students was higher than the 
University Physics students at Jackson Conmiimity College. 
Zt was felt that there was no reason why the Gymnasium 
students could not have progressed further except that 
the advanced topics were simply not in their prescribed 
curricula. Keze these advanced topics included, it would 
have SMont that the Gymnasium students would have been 
exposed to a level of physics equivalent or beyond the 
level of beginning physios found at the universities and 
Tschnischm IBochschulen . Xt was felt that the Gymnasium 
physios programs suffered also because of the general 
lack of laboratory expsriancea . 

The lex^l of sophistication of the first-year 
physics progrSaMi at the universities and Techniache 
Hoohschulan was slightly below or equivalent to the 
level of physics presented in the Univereity Physics et 
Jeokson Consiunity College. Zt was felt that the students 
were handicapped to sexes degree in those institutions 
where their phyaice laboratory was delayed one to two 









seiMiters aft«r the icictwrt pMeentationi. Thj.s lack of 
articulation waa a caueo for concern to many prcfesaors 
and atudents. 

The physics at the European engineering collegea, 
while preaented in a moat attractive way# did not match 
the level of sophistication of the TJniveraity Physics at 
Jackson Community College and more closely paralleled the 
phyeice found in the College Physics eequenca. 

Many of the Qynnaeium phyeics teachers felt that 
stats and federal curriculum raqui rements kept the stu- 
dent! from realising their full potential in physics 
during the long exposure at the science and suithematics 
Gywnaeien . The students had undergone a fairly rigorous 
selection process# worked extremsly hard; and in six to 
eight years of physics classes it was felt that tho 
students should have been able to pxt>gres8 fair beyond the 
level the respective ministries of education required, 
or allowed# and tested. 

The similarities in physics curricula among the 
three European countries at the Gywnaaien « engineering 
colleges# universities, and Techniecho Hochechule were 
amasing. Differoncse existed only in matters of amphesis 
and foioswhat in tha physical facilltiea the particular 
aconomy was able to support. The similarities at the 
<?ypneiium level that appeared most significant included 
the emphases on the demonstrations in the lee;ture cleesosi 



th* lack 3f physics laboratories, the small class sizes, 
the inflexibility of tho physii::^ offerings, the gsneral 
fozmality of tha class meetings, the fact that all of the 
physics was taught as though all students were majoring 
in the subject instead of using a general education 
approach, the chafing of the physics teachers because 
they wished to have more autonomy In the design and exe- 
cution of the physics curriculum, and the restrictions 
placed on the teachers because they all had to teach 
toward one final comprehensive examination at the con- 
clusion of the achool experience. There was a decided 
enrollment trend away from tha classical language 

th® modem language institutions, with the 
science and mathematics Gymnaiien maintaining their same 
percentage of total students. In all countries a greater 
percentage ot students were enrolling in the Gymnasien . 
predicting problems for the universities in years to come 
unless university admission policies changed. 

®he general environmant, philosophy ^ and approacli 
to teaching found at the universities of the three coun- 
tries %rere very comparable. The physics programs seemed 
very professor-centered and rarely considered student 
needs and Interests. There was some evidence that thla 
lack of interest for the student concerns was changing. 

The Universltiea of Munich, Erlangen, and Zurich were 
inatitutlng counaeling pxogriuim to help studerts make 
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course and career jeXcctlons. Students were being 
allowed to have soire voice in the dealgn of curricula. 
All three institutions were in the process of developing 
curricula for physics majors that included required 

from the areas of the ctocial eciences and human** 
ities. These courses were not to be included in the com- 
prehensive testing program in the near future; so many 
professors had doubts regarding the effectiveness of the 
programs. Students were primarily responsible for insti- 
tuting these new non-science requirements, and they felt 
that their inclusion would be welcomed as long as there 
was some corresponding reduction in physics and mathe- 
matics course and test requirements. 



T*'® Technische Hochschulen were different from 
the universities beyond the difference in vocational 
choices of their students. There was a more rigid 
attitude on the part of the physics departments and the 
school officials requiring attendance of students at class 
lectures. They usually required a heavier schedule of 



contact hours per week and seemed to be more successful 
in graduating their students in a shorter time period 
than the corresponding students in similar programs at 
the universities. An observation was made for both the 
universities and the Technische Hochschulen. and 
was that the Herr Doktor Professors had firm control of 
the institutions. This was a product of tradition and 



d 

ERIC 



2G 



the intric«cl«a of governmental fuiidtng of reoearch and 
teaching activities controlled by the profeffsore. 

The similarities found at tJxe engineering col- 
leges of the three countries wore significantly dxfforent 
from those found at the >3yiana gien, and the institutions 
of higher education. The engineoring colleges wore less 
bound by tradition and less under the domination of the 
teaching staffs. The institutions wore much more stu- 
dent oriented and maintained a consistent philosophy of 
doing whatever was necessary to produce a desirable 
final product. Thus# these institutions were quite sus- 
ceptible to change. This general attitude pervaded their 
approach to teaching# the use of aduio- visual aida# and 
a willingness to experiment in all phases of their pro- 
gram. This was true even in Austria, where the students 
enrolled at an earlier age than in West Germany or Swit- 
xerlandr and the Austrian students were required to 
wrl+;e the Mature the same as their Gymnasium counterparts. 
It was at the engineering colleges thst tiie greatest sim- 
ilarities between European education and Jackson Community 
College were observed. The most significant character- 
istic shared by the physics staffs at the engineering 
colleges aiid at Jackson Cosmtunity College was their com- 
mitment to attempt to satisfy conraanity and hence student 
needs with their res^ctlve curricula. 



Ono of the most significant aepects of th« Jack- 
son Community College curriculum wae tiie xoany tracks of 
beginning physics available, five in all, that took a 
heterogeneous student population and attea¥>ted to pro- 
vide a physics progr^ura for each of the students regardless 
of academic background or vocational preference* Another 
aspect was the firm commitioent to the physics laboratory 
as a significant part of all five physics programs. Along 
with this laboratory commitment was an abundance of labo- 
ratory equipment and supplies. It was obvious that a sig- 
nificant financial comsnitinent had been made for the acqui- 
sition of equipment and supplies.^ 

Bvaluation 

The greatest single difference in educational 
philosophy between the European countries and Jackson 
Community College was found in the attitude toward com- 
prehensive testing. It was safe to say that even minor 
steps in the European educational process were documented 
with some type of conprehenslvo testing. There was no 
comprehensive testing at Jackson Community College. 

Instead it had the standard esnedit hour system commonly 
found at American institutions of higher education. 
Although there was some discussion at the European 



uniwrsltiei about: adding intarmsdlato Jev^els oJP tejting, 
there was XltUe mention of doing away with the con5>re- 
heneive testing at any of the ouxrent levels. 

The adadssion exaninatXons at all Gy mn as ten did 
not appear to be particularly rigorous since such a high 
percentage of those who applied were successfully admit-, 
ted. Thus , if the Gymnasien were enrolling a selected 
portion of the total population, this was not a result 
that could be credited to the testing procedures. The 
»ost significant part of the evaluation process at the 

the final comprehensive examination. 
Such examinations as the Abitur . Mature . and Matur are 
not commonly found in American education. The New York 
Regency examinations and axaminations for graduates of 
unaccredited high schools to determine university admis- 
sion are two of a very few such comprehensive examinations 
and are not found generally as the sole criteria for 
admission to higher educational institutions, although 
many Institutions rsqulra testing as one of several cri- 
teria oonsidered during the admission process. Rarely 
are these samti teats used as a part of the high school 
conpletlon process. The significant differences among 
the fihitat. Mature , and Matur were In the fewer nuxnber of 
■objects that Ware tatted in Nest Germany compared tc 
Austria and Rwitaerland. Another differance was that the 
Bavari«m phyaica toachex’s had absolutaly no part \n the 
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preparation of the examinations, which contrasted wiUi 
their Austrian and SHrlaa counterparts with their raapec- 
tive degrees of participation. 

The universities and Hochschulen were committed 
to the Abitur , Mature , and Matur as the sole criterion 
for admission although many individual professors vere 
concerned about the fact t^iat too many students were 
enrolled in the Gymnasien and heading inevitably toward 
the universities. Many university professors felt that 
more than successful completion of the Abitur , Mature , 
or Matur would be required for university admission ia 
the near future. In any case, growth of the universities 

I 

and associated changes seemed certain. The commitment 
to comprehensive examinations such as the Vor~Diplom and 
Diplom plus the lack of individual physics course eval- 
uations was significantly different from the situation at 
Jackson Comnunity College. No individual course grades 
were assigned at any of the European universities and 
Hochschulen. 






There have been aoae changes made in program, curriculum, 
and philosophy In these countries since 1969 * Two examples 
in Bavaria are the fact that the Technische Hochschui^ has 
been renamed the Technische llniversitat . and the Polvtechnikun 
is now called the Technische Hochschule # A problem of status 
has been solved. Further, the Bavarian Gvmnaslen were 
scheduled to remove compulsory class attendance during years 
eight and nine effective in the fall of 1970 . This was to 
provide for a smoother transition from the more rigid 
Gvmnasien to the freer atmosphere of the University. This 
program was delayed, and l*m not certain whether it was 
put into effect during the fall of 1971 * 



